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SECTION I - DISCUSSION OF ISSUES AND HISTORICAL SOLUTIONS

Acronyms, Abbreviations

Acknowledgements

One paper in Section II, chapter three dealing with
master-slave descramblers was authored by James CherrY
and Tony Chen-tung Li and was presented earlier as a~
NCTA technical paper.

Obviously a great deal of work went into the illustrations
of this document. We are indebted to Pan King of Jones
Intercable for the diagrams in Chapter two and to Gloria
Cook of Gill Cable for the bulk of the remaining artwork
and for manuscript preparation and numerous editing
sessions.

Although not individually noted, many members of the
3ubcommittee and of the NCTA Engineering Committee
made suggestions which have been incorporated with the
intent of increasing the accuracy and readabilitv of the
tinal product. . '

• The ElA/NCTA ,Joint Engineering wOI'king gTllUp'; which
:,1",' au,'mpting to better' detine the electrical characteristics
of the cable/consumer interface as a h'Uide for future
Jesigns and operator practices.
• The EIA Decoder Interface Committee which is specifvill~

a "universal" decoder interface jack for television sets'and
VCR's for use by post-detection descramblers.
• The EIA Home Bus Committee which is studying various
communication needs within the home, including control
of television equipment,

At its meeting in March, the subcommittee narrowed the
scope of its investigation to the issues related to: VCR's,
"Cable-Ready" television sets, Second sets in a single
household, RF switching equipment, and Set-top descram
biers.

Issues which were not considered, at least at this time,
were two-way systems, off-premises equipment, stereo
sound and baseband audio and video interconnections. Of
these, the latter may be the most significant since manv
VCRs, an increasing number of TVs, and some converte;s
contain such connections and they may be used in ways to
both improve picture and sound quality and overcome some
of the interconnection problems.

Aside from the switching features of various interco'nnec
tion ~hemes. a major consideration is overall shielding
effectIveness. Ingress from strong local television and
communications radio stations may seriously degrade cable
si~als while egress from subscribers' terminal equipment
Will add to cable operators' leakage woes. Section I, chapter
three, submitted by Joe Van Loan of Viacom, is a detailed
treatment of those issues.

custon1cr :-;crvicc repre:-;cntativt..·
d~cibel

a signal level measurement expressed
in decibel,; relati\·c to I millivolt

rms in a 75 ohm sv~telJl'

CSR
dB
JBmV

Scope of the Subcommittee's work

In January of 19H5, the NCTA Engineering Committee
proposed forming a subcommittee to examine short-term
solutions to consumer interconnection issues. Thi:, efTort
was intended to complement the work of various other
industry groups which are outlined in Appendix A.
submItted by Walt Ciciora who chairs the EIA/NCL\ .Joint
Engineering Committee and who has long been an lndustrv
leader In such matters, and by Judson Hofmann whl) :,erved
on the EIA Home Bus Committee. A few of tht':''' lither
g-roups are:

Chapter One: Overview and Tutorial

Introduction

In past years, the connection of subscribers to a cable
system was a simple matter of a matching transformer
and, occasionally, a splitter to feed a second set. The FCC
set up straightforward rules governing the technical
specifications of the signal at the interface that would
assure adequate quality reception. Recently, however, this
interface has become very complex with the consumer
electronics industry and the cable industry each trying to
offer customers new features and solutions to problems
caused by last year's new features. Increased tuning
ranges, multiple premium service levels, remote controls
and stereo sound, for instance, have all added to the
interconnection problem.

The most dramatic development in home video equip
ment has undoubtedly been the video cassette recorder
(VCR). To the consumer it offers much more than the
capability of playing back pre-recorded tapes. It also offers
t~e capacity for time shifting, recording material at will,
simultaneous access to material on different channels and
numerous special effects that can be applied to rec~rded
material, including "zapping" of commercials. Not only
the cable industry, but the broadcasters and movie theaters
have been drastically affected by its widespread market
acceptance. .

Of all the new consumer electronics developments, the'
VCR presents the greatest challenge to the cable television
technical community. Most VeR's contain their own
tuners, VHF modulators and a means for time
programming to allow unattended recording of a series of
events on different channels. Connection to a cable svstem
in such a way as to not lose any of these features is not
simple!

This document ~ill .discuss problems of consumer equip
ment mterconnectlOn m detail, the technical requirements
f~r a solution, and approaches to solutions using both
~lscrete components and integrated switching systems. It
IS hoped that cable system operators will find the material
useful in training of technical personnel and that manufac
turers will find it useful as an aid to specifying designs for
new consumer video products.
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open ::;ystem interconnect

position

level of picture degradation when operated in external
fields of up to one volt per meter from local VHF television
stations.
• In recognition of the splitting losses required for multiple
terminal equipment. cable systems are advised that in
future de;;ign;;. level;; of at least. +;) dBm V should be
provided at the fir;;t. terminal equipment connection point.

Although these latter requirements do not have the force
of law, even if accepted by the organizations involved, they
are a fair representation of the performance levels that will
be required in today's complex home video environment.

(

,.(
II,.

Review of FCC Technical standards

A major part of the FCC's technical rules for cable
television (Part 76, Subpart K) are related to specifying the
characteristics of the signal presented to the customer's
television set. The principal ones that concern us here are:
• The signal level (75 ohm) shall be a minimum of adBmV
but below "overload" level.
• The signal level of adjacent channels shall be within 3
dB and all channels shall be within 12 dB.
• The visual carrier-to-noise ratio shall be greater than 36
dB.
• The level of intermodulation products shall be at least
46 dB below visual carrier level.
• The leakage of cable signals shall be less than 15
microvolts/meter as measured at 100 feet and, in the range
from 54 to 216 MHz, shall be less than 20 microvolts per
meter as measured at 10 feet.

Note that, although these requirements (except for
signal leakage) apply only to broadcast signals and are no
longer enforceable at the federal level, they still have a
sound technical basis.

These rules were promulgated irra much simpler time
when "subscriber terminal equipment" meant one, or
perhaps two, television sets whose tuning ranges were
limited to the standard broadcast channel allocations. In
recognition of a changing situation, the EIAINCTA Joint
Engineering Committee has drafted a Proposed "CATV
RF Specification for Television Receiving Devices" which
is currently in the approval process by the parent
organizations. This standard would augment the FCC rules
to the following degree:
• In order to prevent front-end receiver overload, the
maximum video carrier level should be limited to + 20
dBmV.
• Channels using the same frequencies on different cables
of dual cable systems should have the RF carrier5 phase
locked together to reduce the visual effects of co-channel
interference. Levels of equivalent channels should be
matched within 5 dB.
• Any video equipment which is designed to "loop
through" the RF carrier (such as a VCR's "bypas5' model
should have a loss of less than 5 dB.
• Any RF selection switches contained in video equipment
should have an isolation of at least 70 dB through 216 MHz
and GO dB above that.
• Any video equipment with an RF input port should meet
the ('equirements of Part 76 with respect to the re-radiation
If cable si~nals and should. further, h;J.\"e a non-\'isible
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Technical Requirements for a Solution

A simple otT-air connection of a VCR and television set
is shown below. This connection allows for simultaneous
multichannel access, timed recording ofevents on different
channels, and tape playback, all without any switching of
cables. More elaborate installations may allow for tape-to
tape copying, FM receiver interconnections, external sound

"--_....:..;vH~F.::.:.ln_1 VCR IOut VHF . In ...G
amplification or additional video sources.

The ideal solution for cable operators would allow the
greater programming selection of cable without adding
cost, picture degradation or operating complexity and
without loss of features or an increase in signal leakage.
None of the solutions presented here meet all of those
requirements, though all present partial solutions which
may be adequate in specific situations.

Before considering overall solutions, individual compo
nent requirements will be examined:

Switching Isolation:

In a typical non-cable installation, the output modulator
of the VCR is set to a channel that is not used by a local
broadcast station. Since that removes any possible co
channel interference situations, switch isolation does not
have to be particularly high. A typical cable connection,
on the other hand, will very likely have a cable channel,
the converter output and the VCR output all on the same
channel, usuallv channel 3 or 4. Furthermore, none of these
sources are locked together. Under those situations, it is
necessary to assure that the ratio of desired to undesired
video carriers be at least 65 dB at the input port of any
demodulating device. Since the levels oCthe various sources
will typically be within a 10 dB window, a conservative
specification for an RF selection switch's on-off insertion
loss ratio would be 7.'5 dB at frequencies at or below channel
4. Should one of the input sources be an external antenna.
the variation in expected signal ranges would be higher
3.nd the suggested specification is 80 dB through 216 MHz.



which is still below the specified performance of A-B
switches used by the cable industry today. At other
frequencies. generally the only co-channel situation occurs
when selecting cables in a multi-cable system. If the
opposing channels are phase-locked together an on-off ratio
of 60-70 dB is adequate to assure non-degraded reception
and to preserve the A-B isolation of the distribution s.\'stem.

Losses and Amplification:

Although practices vary, many cable systems have been
designed to deliver signal levels in the 0 to + 3 dBmV range
since that is adequate for simple television connection and
higher levels add to the cost of plant construction and
increase amplifier cascades.

Assuming a noise-free transmission network, the maxi
mum attainable equivalent video carrier to noise ratio is:

CIN = 59 - NF + Level

where: C/N is the ratio of a noise-free incoming video
carrier to the sum of thermal and internal noise sources
measured in a 4.0 MHz bandwidth, NF is the terminal
equipment noise figure in dB, and Level is the carrier level
at the input terminals in dBmV.

Thus, if a converter has a noise figure of 11 dB and is
driven with a 0 dBmV signal, the maximum attainable C/N
is 48 dB. The noise of the signal processing equipment and
transmission system will combine with this noise to
determine the final video signal to noise ratio. If the
terminal signal level is below 0 dBmV, the maximum
attainable noise performance will vary accordingly and the
converter will play an increasingly large part in deteroo-

mining overall noise level. Aside from FCC requirements,
odBmV was chosen as a compromise such that, in general,
subscriber terminal equipment is not the dominant factor
in total noise contribution.

In addition to the detrimental viewing effects of excess
noise, low signal levels may interfere with proper operation
of addressable devices and operation of teletext decoders
and similar equipment. Typically, such equipment is
specified for proper operation down to 0 dBmV only.

Thus, switching and splitting networks which result in
more than minimal losses to the signal paths can result in
noisy pictures at least and possibly improper operation of
such devices as addressable descramblers. How much loss
is too much will depend on drop levels in any given system.

To the extent that losses cannot be minimized by
innovative circuit design, they may be overcome by
amplifiers placed in some of the input or output ports of the
switching network or, in some cases, by selectively
changing customer tap levels or replacing RG-59 drop cable
with RG-6. Section II, chapter one discusses more thor
oughly the tradeoffs involved in adding amplification to
such networks.

Shielding Requirements:

Any subscriber interconnection network should meet
the requirements set forth in the proposed E[AlNCTA
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guidelines. Section I, chapter three' deals with the
mechanisms involved and methodology for minimizing
both ingress and egress. Under current FCC regulations,
cable operators have responsibility for total leakage of
cable signal from their franchise areas even though some
of the leaking equipment may be subscriber-owned. These
requirements are detailed in FCC rule paragraph 76.611
as amended October 26, 1984 and are commonly known a::;
Composite Leakage Index or CLl.

In discrete-component arrangements of splitters and A-B
switches, the major contributor to leakage is liable to be the
quality of F-connector installation and the tightness of the
fittings. Such factors should be considered if the operator
chooses to let the subscriber take the major responsibility
for installation of networks.

Packaged networks generally have fewer external con
nections, but the added requirement of total shielding over
the switching components. While Federal rules regarding
the signal leakage requirements for various classifications
of subscriber terminal equipment are currently under
review, some currently available networks are rather
poorly shielded.

In any case, operators should educate both customers and
installers as to the importance of good connections. Aside
from external leakage and ingress considerations, poor
shielding and leaky cables will detract from the isolation
of non-selected RF sources and cause co-channel interfer
ence.

Security Factors:

Much of the dissatisfaction with the connection optionsl

of(~red to customers by cable systems is related to
converter/descramblers. They are used to convert a spec
trum of input channels to a common output channel and to
descramble selected premium services. The problem is that
they only deliver a single channel at a time so that
recording one channel while watching another is impossi
ble, particularly if both channels are scrambled.

Some of the solutions that are being considered address
this issue by using multiple descramblers to simulta
neously deliver all subscribed services. While this may
offer subscriber convenience the operator should evaluate
potential revenue losses due to:
• Second descramblers offered at reduced rates being
transported to other subscribers homes as primary units.
• "Backyard" interconnects with multiple descrambled
services delivered to non-subscriber's homes or apartments
by coaxial cable.
• Cost associated with more elaborate descrambling
hardware.

Chapter Two - AlB Switch Solutions

Discussion

The lowest cost and easiest to implement method of
overcoming some of the feature limitations of con\'crterl
VCR interconnections is through the use of A-B switches
and splitters. The advantages are that typically both are
available to the operator with excellent specification::' and



at relatively low cost. Also, they may be arranged in a
variety of ways to solve specific situations.

On the negative side. even relatively complex networks
do not give all the desired t1exibility while the arrav of
unlabeled, identical. A-B switches is both messv '~lr1d

confusing for the subscriber and can result in the iDss Dr
r~'mote control capabilities. In addition component signal
]osscs can degrade system performance.

Given the ready availability on the market of good.
integrated switching networks for reasonable prices, we
would expect that the use of discrete switching networks
will decline rapidly. A packaged switching network which
follows the suggested configuration of Section II is superior
in nearly every respect to any of the discrete networks
discussed below.

Below is a summary of possible configurations together
with a summary of the capabilities of each to allow a logical
choice to be made for a particular situation. The material
presented was gathered from submissions by over. 20
MSO's, independent operators, and manufacturers. Al
Kernes of Jones and a working group of the Denver-based
subcommittee members took on the task of redrafting the
diagrams from the submitted suggestions.

How to use this guide

The 27 illustrations included in this chapter are ar
ranged (for the most part) in ascending order of complexity.
The first few installation set-ups depicted are the least
expensive to install and the easiest for a subscriber to use.
Unfortunately, the configurations that are least likely to
confuse subscribers are the same ones that can limit the
subscribers' ability to take advantage of features in their
televisions or VCRs. Some subscribers may prefer to lose
some remote control or VCR flaibility in favor of
simplicity of operation, others may not. The selection guide
summarizes installation trade-offs.

You will need to keep these factors and their relative
importance in mind when choosing a configuration:
• simplicity of operation
• ability to use TV or VCR remote control (all illustrations
allow for use of a converter remote control
• ability to use timed, multi-channel, multi-event VCR
feature
• total signal attenuation (i.e. if your system levels are
near 0 dBmV and the installation diagram calls for a
four-way splitter, your subscriber will get snowy pictures)
• number of high-quality AlB switches (yielding 70 to 80
dBs of isolation at minimum) needed
• 0 dBmV is assumed to be the minimum input level for a
converter
• mid-UHF converters mav not translate all super-band
channels to UHF .
• VCRs in bypass require high drop levels

Notes Of! Illustrations - equipment, drop level. si{;flo!
lcakage consldcrations.

1. Somc TV sets are shown with 300 ohm input terminal",
others with dir'ect coaxial inputs - either input terminal

( type i:i acceptable as far as the diagrams are concerned .
....

2. If direct connection to external antenna sy:;teIlls is part
of the installation scheme, operators have to keep potential
signal leakage in mind and avoid "ame with proper :VB
switch quality and isolation. Read chapter three in this
section - "Inwess/E~'Tess Discussion" before attempting
anv cable T\' installation.
:). if three-way splitters are used, note that the dot in the
illustration's splitter denoted the higher level output leg,
assuming one leg at -3.5 dB and two legs at -7.0 dB. If the
splitter has equal splits or is hooked up differently, the
minimum acceptable drop signal level will need to be
increased.
4. Where only one input and output cable is shown for a
VCR, it is intended to designate the VHF terminals.
5. Presence ofcable compatible TVs and VCRs are assumed
in "no-converter" hook-ups.
6. It is assumed that most converters do not have a timed
channel selection scheme.
7. Only illustration #14 shows two TV sets; other
connections can accommodate two TV sets by the addition
of a 2-way splitter at the drop.

Background on Terms used in Illustrations' Text

ALLOWS - assumes that simultaneous TV and VCR use
(to a greater or lesser degree of access to a
full-range of paid-for cable programming) is
the subscriber's aim

ANY CHANNEL - "any" = whatever channels a
subscriber's home equipment (TV, VCR,
converter) is capable of receiving and that a
subscriber has paid for

SCRAMBLED - a signal that requires a descrambler
NON-SCRAMBLED - a signal that is never scrambled;

sent in the clear
OFF-AIR - channels received via an external TV antenna,

not delivered via "over-the-wire" cable TV
service

CABLE CHANNELS - anv channels delivered via "over
the-wire" cable TV service that a subscriber
has paid to receive

RECORDING - videocassette recording
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Step 1: The first thing to determine (and then locate in the selection guide) is the number of converters needed.
For example: a cable system that uses traps will not need converters in the subscribers' homes, nor will a basic-tier
subscriber owning a cable-compatible TV and VCR need a converter. The top, left-hand square of the selection guide
says "no converter" indicating that the top row of the guide will list all applicable illustration numbers.

Step 2: The second thing to determine is the desirability of keeping the TV's or VCR's remote control feature and
to scan the middle or right-hand columns of the selection guide according to that choice. (All illustrations allow for
use of a converter remote control). For example: if one converter is used and the TV and VCR do not have a remote
control you would look at the rows adjacent to the "one converter" box and find that illustration #s 7, 1, 3, 8 and
10 would all fit these requirements.

Step 3: You can also determine the importance of full-range-of-service, simultaneous TV viewing and VCR
recording and find which TV remote control column subset lists the preferred options. For example: if I wanted to (
be able to watch any channel while my VCR recorded either the program I was viewing or a program on another
channel, I would know that the set-ups in illustrations 18 through22, and 27 would allow that option.

Step 4: Finally, to determine which illustrations do not allow use of a VCR's timed and sequential multi-channel
recording feature, note_which illustration numbers are circled. For example: illustration #21.
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Illustration Selection Guide

Step 1

===-=-o:-o=onorv:r::t:~r=:=ed==-==IF=""=ed=U=d=.=.=U=.=.=o=r=TV=remo=="=8i==:~:"-TV-A-~-·~-E-O~f~~L~~

CIInrecotd

7 •
12, 13, 17, 25

5,6,9,16,24

«
CONVERTER

6@i\J

-~recold

•

while viewing

while viewing

I

11,15

j-Step 3

,
,---l

while viewing the eame or
another channel

CONVERTER

~6JQ ?IN
I JY

CONVERTER

~

can record .-.
I

18,19, 2o,ifi. 22, 27
____C- Step 4

Key

~

(,

Notes:

• (no conveftef) t..o • trap system Of' else pc'es.enee
cable..compatible TV & VCR
- all configuration. allow use of conver1er remotes
- most popujar iIIus.: 1,2.4,5,7,12

I

of I: 4

!~
g,~l,' non,sCfambled

;1~ ~,,--. ~ channe1s.. ,----.."_ ..,,,

TV'" remole
control

') does n01 permH limed,
~/ muHl-even1 multi~hannel

VCR recordings
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ILLUSTRATION #1 ILLUSTRATION # 2

,

TWO WAY SPUTIER
CONVERTER

~~~~~~~~----- CABLE IN

TELEVISION

CONVERTER 1

Jr------ CABLE IN

o
~!!!'

CONVERTER 2

SWITCH

MATCHING

TRANSFORMER

MATCHING

TRANSFORMER

Allows:
• rcc.ardinc of A..-';Y clw:mc1. ,,·h~e yicwing the SA.ME chAnnel

Pr<:cIudcs:
• 1.irmd, multi-c.hanncl. roulti-e"'Cn1 n::cording (i.e. .bilit)< to program the VCR to record
a mavic OIl dllJuEl S at 6 p.m., and then I :second proc:ram on ctw1nel 26 at 8 p.rn..)
• dwmcl sclection by t.~ TV n:mo:u: control
• chaNd telection by t.+-C VCR T":m.:u: control

~"ECESSARYDROP lE\'FL: Odil",V

Allows:
• rccordinc of AA~ c:baDncJ, while vicwin& A.,...... c.ha:nDd

PteeJudcs:
• timed. multi·chatmd. mulu-c'YIl:d recordina (i.e. ability to J-'OF&m VCR t.:J record a
maYO: CD choaDoI S at 6 p.m., ODd the". oecoDd P"'lP'''''' CD channel 26 at g p=)
• cbannol ,.l«tioo by the TV """"'" COlllroI
• ch&nnd seloctioa by the VCR rcmOCC COtlIrOl

NECESSARY DROPI.EVEL: +35d8mV
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ILLUSTRATION # 3 ILLUSTRATION # 4
CABLE IN

TWO WAY SPUITER

CABLE IN

VCR
OUT

CONVERTER

~--
LJ TWO WAY SPUTTER,,-_::::====:;;::::~

d »

SWITCH SWITCH

MATCHING

TRANSFORMER

0-
FCONNECTOR

TELEVISION

VHF

o
for VCR. without bypuI circu.itry

Allo""':
.. recording of A.,.-':'Y chumc:l, whtlc vie..... inC SA..\iE dwud

Allo..... :
• =a-ding of A.."'Y chara1eI, ",h~c v"",ing A."'Y NOS-SCRA.~lBl£D channel
• -UK oflV rcmo1e control for non-saambcd channc:Js (only)

"'eeludes:
.. t..imed. multi-clwmc:J. muiti-cYent re:eording (i.e. ability 10 pro~-= the VCR to ~..:.0·~d

•~ ie on dwmcl 5 ax 6 pm., aDd lien a~ progam on clwmc.I 26 1: 8 p.m.)
• d>arud ocle<:ti"" by \he TV~ cotllrol
.. chanuJ Joelcction by the VCR re:moo: control

NECESSARY DROP LEVEL: OdllmV

Pl-eeludcs:
.. timed. multi-ch.IUInC1. multi~ recording (i.e. ability to progruu the VCR to ~cord

• nlOYM:. on channel 5 a16 pm., and. lh:o & ICCOI'ld program on channel 26 a1 8 p.m.)
.. channel selection by tic TV ~occ control
.. recording of non-scrunhled channel while vic_inc & ooa-scnmb1ed channel
:-':01:: taamhled chanl'lels can only he viewed uuough cor1ycncr and VCR

l'.'ECCF.5ARY DROP LEVEl.: +3.5dRrnV
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ILLUSTRATION # 5 ILLUSTRATION # 6

TWO WAY SPUTIER

1:o
CABLE IN

TWO WAY SPUTIER

1,'"---- CABLE IN

o

SWITCH

TELEVISION

VHF

o

CONVERTER

MATCHING

TRANSFORMER

o

SWITCH

MATCHING

TRANSFORMER

All.,...:
• recording of (ONLY) NON-SCRAMBLED channel, wlLile v;'w;"g A....-y channcl
• timed, multi-chumcl. multi-ew:m recording (i.e. ability to program the VCR to record
& move 011 cbannc1 S at 6 p.m., and then a 5CCODd prOCr&rI1 00 chamel 26 at 8 p.m.) of
NON-SCRAMBLED CHANNELS Ol'-'LY
• r.n ..., of the 1V rem"'" comrol-wml VCR IN BYPASS MODE (.8.5~BmV d",!,
lC'd "''1'''=1)
• full ~ of the vex rcmOb: c.ansrd

Allows:
• v'.:w~g o( A..""'Y channel
• IL.;' ofthc 1V =note control (for :<O'-"-SCRA-'1BI.ED alA."~ELS O:'-'LY)

:>O'ECESSARY DROP LEVEL: .3.SdRmV

Preclude.:
• rceordiJJg of scnmblod channell

l'-'ECESSARY DROP LEV'EL: .3.SdRmV
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ILLUSTRATION # 7 ILLUSTRATION # 8

I

ANTENNA

VCR
our

TELEVISION

CONVERTER

~~:':'-~:.Q:::JII''---- CABLE IN

MATCHING

TRANSFORMER

MATCHING

TRANSFORMER

CABLE IN ---+-0

.....:.:.)O.O.s:

•=-..;mg of01lo1..Y XOS-SCRAMBLED cb""""b, while view"" A.'-Y cha:incl
• L:..":)Cd. multi-channel, muJti-c¥Cnt R:ccrc:lin& (i.e. ability to procr&m VCR (0 record ..
""" .. 01\ clwlnd 5 .. 6 p.m., """ thcD a "'CODd l""osnm 00 cIwlncJ 26 at 8 p.m.) of
Oi-T-AIR CJlA.'1oo'ELS O:-'1..Y
• :"~~ :.;.c or the VCR remOCC comrol

p,-,,:-Je,:
• .:~-_~! Jelection by the TV remotA: conrrol
• ~1.y ?:cclLldc Ule of c.oo.IoIet1cr·s remo\£. control

SECESSARY DROP LEVEL: OdRmV

1..11..-:
• record of ANY chamcJ. wh~c viewing TllE SA.\IE CABLE chamd o,A.XY Of-F-A:'''

OIM,NEI..

Prcchulca:
• t.izred. muhi-<hannd, multi-cvenl recording (i.e. a.bility to t'f'ogram the VCR :.1 reCO':"..:
• movil:an c:.Mnnc1 S at6 p.m., and UJCQ a. second progrun un ch;,L~1 26 al g p.m.
• chanrd 1IC.Icc::tioa by tb: TV rcmok: control
., chuueJ te1cetion by tlx: V<"'"R remoo: conlrol

~O~: requin:s hiah-oolatioc AlB ' .... ilCh
i'o"ECESSAR Y DROP LEVFL OdR,,"

(
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ILLUSTRATION # 9 ILLUSTRATION # 10

((

STEREO RECEIVER

I...._-~i-<l IN L A OUT

o
MATCHING

TRANSFORMER

J.r------- CABLE IN

L-J FM SPUTTERCABLE IN

MATCHING

TRANSFORMER

CONVERTER

TELEVISION

Allows:
• recording of OFF·A.IR c.hmnc1, _hile y~win& A.YY OfF-A1R 01' A."\Y CABLE channel
• limed, muJti~cNnnc.I. mu1ti~ recordinc (i.e. ability to ?,"og:'MD. VC~ to n::corJ .i.

mOYie on chann:1 .5 al 6 p.m., and then • ~ program 0':) ciu.nnel 26 at 8 p.m.} of
OfF·... IR OIAA'l'or.LS ONLY
• fwI \I..!IC ofthc: V(]{ :remote coo!J'ol

Precludes:
• cr.anuel ~lcction by tic TV remote CODIrol
• recording of any cable channel

1>"Ea:.5SARY DROP LEVEL: OdSm"

Allows:
• recordin, of A.-':Y dwmcI...hac vicwin, TIiE SA.\tE channel
• recadinc of simuleut audio

Preclude,:
• tinled. multi-channel, muJti..e"l/Ctll. rt::cord.in& (i.e. ahility to program VCR tu record ."
nuIVc un c:hannel S at 6 p.m.. and then a second program on ch-.nnc:l 26 lit 8 p.m.)

• dw~l sc:lectiOD by the TV ranatc control
• channel Klcct.iou bY the VCw. ICmote: control

• NECESSAKY DRO? LEVEL: +ldBmV
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ILLUSTRATION # 11 ILLUSTRATION # 12

CABLE IN -----......r-o

TELEVISION

TWO WAY SPUTIER

FCONNECTORVHFG

1:'"---- CABLE IN

o
=-.=

SWITCH

Allows:
• TCcordinl of ONLY NON·SCRAMBLED channel., ",hil. vi.winl A~Y ~O~

SCRAMBlED channel
• recordin& of saunlXed dWlJlCl while vicwinc same clwmc:l

Abo allow. (for NON·SCRAMBLED QtANNELS ONLY):
• timed, mll1ti-chonnel. mll1ti.- ICeordirl& (i.e. ability to prolJ'Ul1 VCR to "'cord •
010VK: OIl channel S at 6 pm, &lid lbeo a sccotld program on ch-..I 26 at 8 pm.) of
OFF-AIR CHANNELS ONLY
•c~ :IIC1cction by the 1V rcmOfC coatrol
• channel telectm by lh: VCR rctnOClC cotU:rol
:-';otc: only real bc~fit of un. eonncc::lioa. appcan to be usc of VCR remote and
indcpendcnl timed., mu.lti-charUJc1, muJ.ti~ rceording

NECESSARY DROP U::VEL: +3.5dBmV

Allows:
• reeordinl of A.>i('( cIwnoI, wtwo v....inl A."-Y clwmel
• timed. multi~. aualti~Wn1 rccordinc (i.e. can propam VCR to record a mO\.' ic:
on cIwnoI 5 at 6 p.m., ""d tt- a sccotld prolJ'Ul1 00 chanocI 26 at 8 p.m.)
• (ull Vox oCtbc TV It:m<* c:odrol
• full UK oC the VCR !':!DOle CO'DIroi

Pl-ccludca:

• ooo.-cablc~bIe VCR.
Kot::: ••umcs aU c.hanacls arc DOO-lCnmblcd

1'o'ECESSARY DROP LEVEL: +SdBmV

1-15



r

ILLUSTRATI·ON # 13 ILLUSTRATION # 14

TWO WAY SPUTIER

(

CONVERTER 2

TWO WAY SPUTIER

1,.----- CABLE IN

o
CONVERTER 1

)....------- CABLE IN

o

SWITCH

VCR

.....
':','"

TELEVISION 1 TELEVISION 2

Allow.:
• rcc:ardlnl of ANY cb.aDDd, "'hl1c: vic:.... i:Dg A.'"Y clwux:J
• t.imod. multi-ebaml:1. mwu-acTd f'Ccording (i.e. ability to procram VCR to ~ a
""",it <Xl choaDcI 5 .. 6 p.m., ODd no & ICCOQd proF"" on chamc1 26 .. 8 p.m.)
• full ate ofthc 1V 1'CII2C* coattol
• fWI UIC: of'lhc VOl ft:'IDCJII: cootrol

Assu::ncs:
• VCR docs not haw.: a bypa_ or the b}-p&U hu high i:mcrtion loa
• all cbanncl. &rC n001a'al'Ubled

l'o'ECESSARY DROP LEVEL: +3..5 dBmV

A11ow&:
• ftlCO'ding of ANY chmncl, wbk vicwinC SA..'ffi cbanncl on rust d

• viewmg of my cbannd CIQ tiE ICCOnd let

Preclude.:
• timed. multi·c.baoncI, multi-evcar: record.inc (i.e. ability to progam VCR \0 record ..
movie on c.hamJcI 5 III 6 p.m.. mdl:bcn • .ccond ptolP'UG on cbannc1 26 at 8 p.m.)+c__bytls:1V__

• chonncl ..Ioc::tion by tis: VCR~ _

No-=:: thil is the ooly i11u.tntiO'a. for tVl'() TV K:b: o1bct conncc:tions can accommod.lllt:
two 1C1a by the: additioo of .. twOo••y splinc:r at the drop.

SECF.5SARY DROP LEVEL: +3.5dBmV

(
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ILLUSTRATION # 15 ILLUSTRATION # 16

:!:r'---- CABLE INoTWO WAY SPUTTER

== MID-UHF CONVERTER

TELEVISION

CONVERTER

OUT III

MATCHING

TRANSFORMER

SWITCH

L.--------1el~---J

ANTENNA

CABLE IN

TELEVISION

CONVERTER

SWITCH

Allowa:
•~ of ANY CABLE 0iA.~"EL, wbile yiowq n«; SAME CABLE 0iANNEL
•.-diD,of Cl)' off-.ir "'-I. while yiowiq lID)' off-air~

AlIO 0110... (for OFF-AIR CHM"NELS ONLY):
• timod, mlllti-ebolmol. mlllti_ ..c:ordiIlI (iA. abilil)' 10 JIrOII''''' VCR to ..:cord •
""",io ""cIloamI5 .. 6p...... Cld1llou.-....Ipro...... "'"~ 26 .. Ip.....)
• channcI ooIcc:tioD by !bo TV _ coaIr01
• choDncl telec:tioa by the VCR ote coaIr01

Allows:
• _.,. or ONLY NOS·SC!lA.\(BU!O clwmol•• "'bile view;'" A.'--Y clwmcl

AlIO .11_. (..ClOp! "'....,. !bo _>:
• 1imo4, 1Dll1i........ lZIII1ti..-n1 reo:ordiq (i.e. obilil)' ... ProF_ the VCR to ree<>rd
• """,io ""-.5 .. 6 p.m.. Cld !boD • -....I proJrUD oa clwmcl 26 &1 8 p.m.)
• fuII ortbolV__
• full or tho VCR _ coDlr01
SaTE: 011_. I'or .."'.,. or 011 clwmcl. Cll1 • DOO-eabl. reid)' TV

NECESSARY OROP LEVEL: +3.SdBmV

f'l"dlldos (for CABLE OfANNELS):
• timed, mW!i·cIwmol, multi-<Mmt.-dia.. UN or lV or VCR IeIDOIa

NECESSARY OROP UiVEL: OdBmV
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ILLUSTRATION # 17 ILLUSTRATION # 18

SWITCH

THREE WAY SPUTTER

,......---- CABLE IN

CONVERTER 1

FCONNECTOA

MID-UHF CONVERTER

TELEVISION

CABLE IN ---t:Q.--.J~'J)

FCONNECTORWFO

AUo_a:

• l'CCOIdin& of :O;ON-SCRAMBl£O _1_. wtllto ,,",wina ONLY ~O:O;-SCRA.\fBl£D
c:IwInoI_
• timed, mlllti-_. mlllti_ "'-dina (La. obiIity ... proll'UD VCR ... n:cord _
movie an cbonnoI 5 at 6 p.m.. Ill<! daon & _ P"'II'- Cll1 c:IwInoI1I6 .. 8 p.m.)
.fllll .... ofIllcTV"'m__
• filii _ of by IIlc VCR __ ...-01

Noe: Thi. i!lastratiaa it uafW it tM 1KD-eablo compau"'blc VCR hal .. rcmoc caatrol bt.at
IIlc TV doc", 'L W__ '15 i& wporior for VCR. with~ cimoilry

NECESSARY DROP LEVEl..; .5d8mV

AlIa-I:
• rc«<dina of ...SY c:IwInoI, wbJlc vicwiDe M"Y clw-.l
• timed. Ollllti-dl&onol. mlllti_ "'-cIiDc (i.e. _biIity ... 1""11'.... VCR to "'cord a
move Clll _ S .. 6 p.m.. and """' a oocond 1"'_ on dwmc:1 26 at 8 pm.) of
SO:O;-SCRA.\fBLED CH"S~"EI..S ONLY

Preclude"
• cMnncI IClcc:tiOl1 by IIlc n' """_ c:oIlI>Ol
• cMnncl IClo<tiOl1 by the VCR _ r:omrol
SOIlC: \UC of ca:2""Ctter lcmolo1: COQtr.Jl .&11 alfoa both COI\\Cncn ,imultancou"ly

:>-'ECESSAAY DROP LEVEL: .7d8mV

1·18

J



r,

TELEVISION

FOUR WAY SPUTTER

,----- CABLE IN

ILLUSTRATION # 20

AU....:
• r.-din& of ANY cIwmcI, while viowin& ANY clwmoI

FCONNECTOR

~--
CONVERTER 1

VHF 0

Pn:dudoo:

• timDd muJti~c:.h.ann:l. muJti-near: n:c.ardiQ&. 'laC of TV or va remote CO'D.trol on
SCRA.\(8u::J) OfAloo"NELS

~oc: ccn\oQ1Cl" remote control .. ill affcc:t both eOl1~ limwtanooUJly
NECESSARY DROP LEVEL: .7dBmV

AI... all"", (for NON·SCRAMBLED 0iANNELS O~'LY):

• Iimod, multi·c:IlonnoI. multi_ f'CC<ll't!in& (i.e. abaily '" _am VCR to f'Ccord •
..-ic CD~ 5 .. 6 p.m., md rhou • IOCODd prolVlIll OD cbameI 26 ... p.m.)
• full .. of I!lO TV """'* corttral
• full .. of Ibl va rem- COIIIO"al

1-19

TELEVISlOH

CONVERTER 2

THREE WAY SPLITTER

.- CABLE IN

MATCHING

TRANSFORMER

Allowa:
•~ of ANY cbameI. while vic.in& ",""Y d>anncI

SWITCH

ILLUSTRATION # 19

AU.... (.boD. VCR iIlllOD-CCD_. bypo. ",,>do):

• timod, muhi.'-", multi_ _Jin& (i.e. .bOIhr '" prolVlIll VCR '" - •
..-io CD c:IlonnoI 5 .. 6 p.m.. ODd \hoD • -....I p"."'.... on cbannol 26 .. I p.m.)
(NON·S~BLED OiANNELS ONLY)
• cholDll~by Ibl TV _
'c'-'cl~by Ibl VCRmn__

Pn:dudoo (CD _Iod choDncl.):
• timed multi-<:t.anel. multi-c'tteDl rCCOI'dintc. U«I ..tl TV Q' VCR ",~I

Sow:: Ute of Q:)Q~rter r'ClInOU: control will .f&.<."t ~1Ul conlotCf1On .imultaneoUJly
NECESSARY OIlOI'IEVE/.: .7JllmV

.,•.- .;'

.,
.. ~. ~"..~ :

..':;"It.~
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ILLUSTRATION # 21 ILLUSTRATION # 22

/(.....

CONVERTER 2

FOUR WAY SPUTTER

.!,...----- CABLE IN

oMID-UHF CONVERTER
THREE WAY SPUTTER

SWITCH

CONVERTER 2

d,....---- CABLE IN

a

~o

SWITCH

CONVERTER 1

TELEVISION

Prccludca:
• timed mwli-dwmcl recon1in&. \,UIC of the TV or VCR remote c.ontrol on SCRA...\1.Su:.D
CHA..'")<'1'.LS
Not:: COI1\C11Ct" rcmolc ccctra "'ill arfca boc.h c<r!1I'f:r1cn liroultaDeously

:'o,£CESSARY DROP LEVEL: ,7dBmV

.......

Allow.:
• rcc.ordinS of ANY cIwlPoI. whie vo.wiD& ~y cbanDoI
• rullu.. oftheIV__

Prccludca:
• tiz:>od, mwti-dwmd, mwti_ IeCGrdiac (iA. ability 10 po.,..., VCR 10 record •
"""'c 011_1 5 at 6 p..... ..,d blla _ polV- 2ti at 8 pm.)
• IUC of IV__ ra. SCRAMBlB> 0iANNl!LS
• cbannol ocIoc:<ioa by the VCR__

~oe: con~·.remote control _ill aficct bachc:on~ aimultaDCOuSJy
NECESSARY DROP UVEL: .7dBmV

Allow",
• rcc.ordinS of ANY cbamoI, wbile vCwizlS ANY cbannol

Al", aliowl (ra. NON·SCRAMBLED CHA.'")<'"ELS ONLY):
• timed, muhi-cbozmd. mwti-e"Clt • .ecordins (.... abi1.ty to l""1VU1l VCR
IIJO¥C 011 <hmn:l 5 at 6 p.m., and l!r.l. 'accond pro.,.... oa dwmd 2ti AI 8 pm.)
• full oflhc IV _ Comtot
• full ofbylht. VCR IefIlOCll =01

to record a
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ILLUSTRATION # 23 ILLUSTRATION # 24

CONVERTER

~CAelEIN

0- THREE WAY

=== SPLITTER

~CA8lEINo THREE WAY SPLITTER

TElEVISION

oTELEVISION

SWITCH

AlJows:

• recardina of A...."Y dwmoI, wbM .--iac A NON·saAMB~ c:hmDoI
Allow",

• RCGI'dizlc of A NOl'·SCRA.~B~_I, wbile ."iac A."Y cl>anocl

Aloe allow. (fa< HOl'·SCRAMIILED atANNELS ONl..Y):
• timed, =1li·cllcmel ........tiaa (i.e. caD _lIB Val. to _ • mooM: on clwmel S
&l 6 p.m., ODd tbeoI. ICCODII pro....... OQ c:hmDoI 16 II: 8 p.m.)
• C~ u.c of the TV r=:K'G: CO'IID"al
• full !lac o( the VCR I'C11C1CC COOlI'oI

Al... allOWI (fa< NOS·SCRA!.tBlEO CHANNELS 0/001..Y):
• timod. mu1ti-c.bmz:d NCOI'd1n& (i.e. ability UJ procnm VCR to reccrd a rDOY'c ::Ill

channcl S "' 6 pm, Uld thctl. _ proll1alD 00 cbanncl 16 &l 8 p.m.)
• full Lt.C of the "IV renuJ(c con:ral
• full we oftbe VCR'~ eotm'ol

Pr=Iudco:
• tirn=d. multi-dwmc..! f'Ccadin... u..te of TV (W VCR rcmou: control for SCRA.\1RLED
QiA...." 'E.LS

Ioo"ECESSARY DROP U:VEL: .7dBmV

p,..cludco:
• timed rnwti--char_"lCI, C""'...ol:.i·~nl recordinc. uc of TV or va remutG contn'" ~;)~

SCRA....IBu:D CHA...."'ELS
• rec.ord.inc of tcn.r:l.bicd c.hAr.s1•

.....ECESSARY DROP LEVEL: .7dBmV
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ILLUSTRATION # 25
MID-UHF CONVERTER

ILLUSTRATION # 26
MID·UHF CONVERTER

CONVERTER

C4BLEIN

MATCHING
TRANSFORMER

FCONNECTOR

Allow.:
• _rdine nC NON·SCllAl,(BLED cba_I, while ¥iowill. A SON·SCRAMBLED
cham>oI

Alto oIIows (Cor NON·SCRAMBLED 0fANNEU OlllLY):
• ti-.I, O1olti·_. m>olti_ ..-dina (i.e. ability to 1""...." VCIl to ~ •
"""".. em'-' S .. 6p...... lIll4thon&-.lI""__cbamol26 "'p.m.)
·CII1I ollholV__n1
.CII1I olthoVCIl__

Pred....:
• NCoQfdina or ICI'UIlblod chuID:1 while vicwiDe .. ecrunb:ocl c:bcml
• timod moIti·c:bamI::l. ClIIIti__nt ftlCClrdina. .. at lV or VCR romote coo"'" on
SCRAMBLED 0iA.'1>'ELS

NECIlSSARY DROP LEVEL: +3.$c1BmV

TELEVISION

All","",
• recordin. oC ANY_. wlu10 vicwina A NON·SCRAMBLED _

Alto 0II0Wll (for NON·SCRAMBLED CHANNELS ONLY):
• ~ "'''lli.ftllmol. multi_ .._dina (i.e. ahilil)l to pro.... VCIl \0 ~d •
"""".. on dJIlIIllI1 S &16 p lIll4lhon &-.l pre>ar&ID on _ 26." p.m.)
• foil of tbo lV rom control
• foil oC tbo VCR__n1

Pr<d....:
• timod umIti-cblnnol. moIti-<:\Ollnt ftlCClrdina. ... or TV or VCIl romo,. control on

SCRAMBLED 0iA.'INELS
NECESSARY DROP LEVEL: +OdBmV
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ILLUSTRATION # 27

,---- CABLE IN

AIIowa:
• --.of It1fY ..........laio YiowiDa 1liE SAME dlamoI
• -diaa of It1fY~. whie yiowiDa' NON·SC1UfIlLED cIl..-l
• --.of. NON·SCRAMBLED.-I••biIe v__iDa It1fY cIwmeI

Aloe> all..... (far NON·SCRAMBLED CHA.'lNELS ONLY):
• Iimod, lIllII~.~ ..--. (Le. ability 10 prolfllD VCR 10 =OI'd •
_ia OIl c'-ooI S a& 6 p...... aDd lboe. -.t prolfllll 011 cb-.I 26 at • p.m.)
·fuU .... oflbalV_-..
• full_ oflba VCR_-..

Pled_
• timacI amIli_l. amIli....... _.... .... of lV or VCR _ =t:'Ol on
SCRAMBLED OiANNELS

!'1ECESSARY DROP LEVEL: .?damV
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Chapter Three-Ingress/Egress Discussion

Analysis of Ingress/Egress Issues In the Home:

Ingress and egress can be found at any device between
the cable drop and the viewer. including the TV receiver
itself. Ingress, also known as direct pickup or OPU, can be
defined as any undesirable signal induced on the cable from
an electro-magnetic environment outside the cable system.
Egress is defined as any signal originating within the cable
being radiated to the outside environment from the cable
or any device connected to it.

Ingress

Ingress is not limited to the near proximity of TV
transmitting sites, it has been observed more than 50 miles
from the source of the signal. Sources of ingress can be
many, but high power TV transmitting stations, amateur
radio and private and public safety land mobile radio
operations are the most common sources of ingress. Field
intensities in excess of 1 volt/meter have been recorded
within two miles of TV stations. Cable channels 2-13 and
18-21 are most often affected. Early TV receivers offered
virtually no protection from ingress; this led cable operators
to use converters to overcome the effects of DPU.

More recently, TV receiver manufacturers began offering
"cable-ready" receivers for sale; these are distinguished
by the ability to tune the unique cable channels in the mid
and super bands. While the 300 Ohm twinlead, used
between the antenna terminals and the tuner in earlier
sets, was often replaced by F-fittings and coaxial cable, the
shielding was often not adequate to operate satisfactorily
in most urban environments.

A test to measure the amount of ingress has been
developed. All connections are removed from the device to
be tested. A signal level meter is connected to the input
connector of the device. The level of ingress can be measured
directly on the signal level meter while the tuner on the
device under test is operated over all channels. The highest
level observed should be recorded; the relative impairment
can be determined by taking the ratio of signal on the cable
to the level recorded from the meter. For example, if the
signal from the cable is 0 dBmV and the level recorded from
the meter is -30 dBmV, the Carrier-to-Ingress ratio is 30
dB. If the interfering signal is another TV signal, the
interference should be suppressed at least 45-50 dB; if the
interfering signal occupies a narrow band of frequencies,
such as from a two-way radio, the interference should be
suppressed at least [55-60 dB.

Measurements like those just described have been made
on 1984 and 1985 model TV receivers, VCRs and CATV
converters. The ambient field intensity ranged from 133
mVim to 1.2 Vim. Ingress on the TV receivers ranged from
-44 dBmV to -2 dBroV, VCRs ranged from -30 dBmV to -20
dBmV and CATV converters ranged from -46 dBmV to -32
dBmV In spite of the foregoing, experience has shown
VCRs are more likely to experience ingress as a result of
their poorer shielding integrity. Older receiving equipment.
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especially that employing 300 Uhm twin lead for the frtff(
antenna connection, experiences ingress to a much greater I:.::\t\
degree. bevels from nearby transmitters have been recorded
as high as ... .'50 dBmV on some equipment. FM tunerswhich
have built-in antennas, or are coupled to the power line for
an antenna. are especially prone to high levels of ingress.
When connected to a cable system. this equipment causes
back-feeding of the signals into the cable system. The
EIA!NCTA Joint Engineering Committee Interface Work-
ing Group is expected to issue an interim standard which
wilt increase the field intensity in which TV receiving
equipment is to operate satisfactorily from 100 mV/m to 1
V/nl. -

In some instances, ingress in the home has been so severe
that not only is the affected subscriber's viewing disrupted,
but signals are back-fed into the cable distribution system.
In these cases, everyone downstream from the affected
subscriber also experiences the effects of ingress. In these
cases, the operator will often try to use a converter as an
isolation device to prevent back-feeding; where this is not
practical, special amplifiers which exhibit good back-front
isolation can be installed in the line to reduce or eliminate
back-feeding.

CATV operators selecting components for installation
between the subscriber tap and the TV receiver should take
care to select products with adequate protection from the
effects of ingress. In addition to the usual care in choosing
cable and connectors, the operator should also take care in
selecting A-B switches, two-way splitters, VCR switch units
and converters.

Ingress can occur from standard broadcast radio stations
operating in the 550-1620 Khz band. This ingress can be (".' ~'

exacerbated when CATV distribution and drop cable
shields act like long wire antennas increasing signal
intensity at the connected devices. Interference has been
observed in both TV sets and VCRs. Although this type of
interference is hard to eliminate, its effects can be
m~nimized by good local grounds at the affected equipment.

Egress

Egress can result from inadequate shielding, either from
equipment provided by the cable operator or from subscriber
owned equipment. In general. emissions from CATV
systems must be limited to 20 f.lVIm at three meters, Any
operator using channels in the aeronautical bands (108-137
MHz and 225-400 MHz) is required to monitor all portions
of the cable system annually: any egress in excess of 20
f.lVim must be identified and corrected. Under certain
conditions and after 1990, ooerators must monitor all
portions of the system on a qua~terly basis.

The FCC Rules assign responsibility for egress from cable
systems and subscriber-owned equipment connected to it
as follows:

76.617 Responsibility for receiver-generated inter
ference
Interference generated by a radio or television
receiver shall be the resp~nsibilityof the receiver
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operator in accordance with the provisions of Part
15, Subpart C, of this chapter: Provided, however.
that the operator of a cable television system to
which the receiver is connected shall be responsible
j0r the suppression of receiver-generated inter
:~~renl'<C that is distributed by the system wh<cn the
interfering signab are lIltroduced into the system
at the receiver.

Even though the subscriber might be responsible for
correcting problems with subscriber-owned equipment, the
cable operator is faced with the often difficult task of
isolating the source of egress. If the cause of the egress is
inadequate shielding in a TV receiver or VCR, the owner
is often precluded from using the equipment as it was
intended; e.g. a "cable-ready" TV receiver or VCR that
cannot be connected directly to the cable. Generally, as
ambient signal levels increase, ingress will become a
problem before egress will. This is true because taps and
splitters used by the cable industry have inherent isolation,
usually at least 20 dB. Therefore, DPU will become visible
on a customer's TV set before it gets high enough to affect
the neighbors. Systems will sometimes provide converters
to some but not all subscribers. Those subscriber's TV sets
not using a converter are usually connected directly to the
cable. In cases where shielding in the TV sets is poor, cable
signals radiated by the TV receivers can and do cause
interference to licensed radio services such as amateur
radio operators, fire, police and forestry services. CATV
maintenance personnel need to be especially vigilant to find
and control or eliminate this type of egress. If necessary,
the offending drop should be disconnected until the egress
can be eliminated.

It should be apparent many people are affected by ingress
and egress; the cable operator experiences increased
operating costs and deteriorated signal quality. If the
offending equipment is relatively- new, the dealer often
experiences the wrath of a dissatisfied customer. The
biggest loser of all is the cable customer who suffers from
impaired service, often after paying a premium for special
"cable-ready" equipment. If the cooperative efforts of the
EIA and NCTA are successful, designers of new equipment
will be cognizant of the cable environment and include
shielding to make their products immune to the effects of
the electro-magnetic environment.

Following, on the next page, is a document which is
suitable for use by field personnel who are faced with
problem solving when equipment is connected directly to
the CATV system. A complete treatment of all problems
encountered would be voluminous, so this will only serve
as a guide. It does not treat every possible situation which
might be encountered.

Technical Guidelines for Direct Connection to Customer
Owned Equipment:
Introduction

Surveys have shown the number of cable-ready television
sets have increased exponentially in recent years; we
estimate about one-third of our customers now own a
receiver capaQle to tuning most or all of our non-scrambled
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cilannels. These sets are selling at a rate of 10 million per
year. So we expect the number of customers desiring to
connect directly to the cable will increase substantially in
the next few years. Concurrently, the number of VCRs sold
has increased remarkably. CATV converters and converterl
descramblers are a barrier to using the features of these
l"lI)::,urner devices. We desire to accommodate and aid our
customers in using their own equipment to tune CATV
channels whenever possible; at the same time the CATV
operator can reduce his investment in owning and main
taining converters.

However, in accommodating direct connections to the
cable we must establish policies and procedures to protect
the quality of the service we provide. These guidelines are
intended to protect the customer and the CATV network
from service problems and picture impairment which could
be caused by the direct connection of inadequately shielded
equipment.

While a converter/descrambler or a descrambler will
continue to be necessary for anyone receiving scrambled
signals, use of plain converters can be reduced and perhaps
eliminated in the future. Based on survey data, we believe
one-third ofour basic customers may not require a converter
to receive our service.

Unfortunately, only a few of the cable-ready television
receivers and VCRs are completely satisfactory for direct
connection to the cable system. While more present day
consumer products designated as "cable-ready" can tune
most or all CATV channels, few, if any, have adequate
shielding for signal ingress and egress. Egress can result
in re-radiation of CATV signals in excess of FCC limits.
(Section II, chapter one contains definitions and a general
discussion of these mechanisms.)

The most common problem results from signals from
television stations and mobile radios entering the equip
ment and' disrupting customer viewing. The phenomenon
is known as ingress or Direct Pick Up (DPU). Disruption
can take two forms: echoes and other interference and/or
beats in the connected television set or VCR. This can have
an impact on the owner of the equipment. The more
disturbing effects occur when DPU is so intense so as to
feed DPU back into the cable system from poorly shielded
equipment. Not only can this impair reception for the
equipment owner, but for every other customer downstream
from that location. Diagnosis and elimination of this "back
fed" DPU can be very difficult and time consuming,
especially if there is more than one location where DPU is
being introduced on the system.

It is the purpose of these guidelines to establish
procedures to prevent DPU from impairing the viewing for
the customer where the direct connection is made, and to
prevent DPU from direct connections from back feeding
into the cable system.

Many of these situations already exist and the number
can be expected to increase as sales of cable compatible
television receivers and VCRs continue.

Installation and Maintenance of Basic Service

A. Identification and Prevention of Back Feeding



(l) Discussion "
Most CATV passive devices have at least 20 dB isolation between any two ports; this is depicted on Figures 1 and 2.
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DPU from television stations, which is manifested as a
sync bar or echo in the picture, should be suppressed at least
45-50 dB if DPU is not to produce visible echoing. If the
passive components provide a minimum of 20 dB isolation,
then DPU levels from television sets and VCRs should be
less than -25 dBmV. This assumes drop levels are 0 dBmV.
Beats caused by other services such as land mobile radios
and television stations off frequency from cable channels
should be suppressed 50-55 dB if they are not to cause
visible beats in the picture. In these cases, levels at receiver
and VCR connectors must be less than -30 to -35 dBmV if
they are not to cause harmful back feeding.

'When DPU at the antenna terminals exceeds the limit,
a converter or isolation amplifier is needed to reduce the
amplitude of the DPU signal back fed into the CATV
system. The amplifier has modest forward gain (approxi
mately 10 dB), but has at least 45 dB attenuation from the
output port to the input port. It should be understood, the
isolation amplifier only protects the CATV network from
back feeding, it will have minimal or no effect in reducing
echoing in the receiver or VCR; if echoing is present as a
result ofDPU in the VCR or receiver, only a converter will
eliminate the phenomenon.
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